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Abstract
Background: Ascariasis and trichuriasis are the most common intestinal geohelminthic diseases, and 
as such they are significant in terms of clinical and public health. This study was done to determine 
prevalence, status and geographic distribution patterns for Ascariasis and Trichuriasis. The study was 
done in the period 1991-2014 in northern Iran using Aregis 9.2 software. 
Methods: This was a review study, using description and analysis, of geographical distribution of Ascaris 
and Trichuris relating to townships in Mazandran province, northern Iran, covering a 23-year period. 
Data were collected from a review of the relevant literature, summarized and classified using Arc GIS, 
9.2 to design maps and tables.
Results: Based on results presented in tables and maps, means for prevalence of Ascaris and Trichuris 
were divided into five groups. The maximum prevalence rate of Ascaris was 16.3% reported in rural 
areas of Tonkabon in 1981-1982. Prevalence means for Ascaris in the central and western areas of 
Mazandaran province were 2%-4% and 4%, respectively. The maximum prevalence of Trichuris in the 
rural area of Tonkabon was 22.5% and the lowest 0.06% was among the cattle breeder’s in rural areas of 
the province at in 2002-2003.
Conclusion: Data presented in this study provides information useful to health care workers researchers 
and health administrators, especially for physicians, clinicians and for future research. Also, it is 
necessary to control and prevent geohelminthic parasitic infections, particularly in rural areas by public 
education for families, health authorities and health care systems.
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Introduction 
Intestinal helminths parasitic infections are closely related 
to personal, public health and environmental conditions, 
especially Ascaris and Trichuris. These soil transmitted 
helminths, transmitted by fecal contamination of soil, 
foodstuff and water supplies, are considered as a health 
concern in Iran and in developing countries (1-5). Among 
the parasitic infections, the soil-transmitted helminthes 
(STH) are a common group of intestinal parasites that 
cause human infections through contact with parasite eggs 
or larvae (in warm and moist soil), particularly attributed 
to the class of the nematoda, such as Ascaris lumbricoides, 
Trichuris trichiura and the hookworms (Ancylostoma duo-
denale and Necator americanus) (1,4,5). Approximately 1 
billion people worldwide are affected by soil-transmitted 
infections and school children are the most heavily af-
fected group. Estimates determine that over one billion 
people are infected with Ascaris lumbricoides, 800 million 
with hookworm and 770 million with Trichuris trichiura 
(2). Geohelminths is the second most common cause of 
mortality in children under 6 years of age in Africa (3).
Ascaris Lumbricoides and Trichuris trichiura are among 
the most common STH helminthes and as such they 
constitute a major concern for public health, particu-
larly in countries with low and middle-incomes popula-
tion (1,6,7). They cause infection in about one quarter of 
world’s population (1,5). Helminths worms are a major 
health concern, particularly for children worldwide; in 
both developing and under developed countries, tropical, 
semitropical and temperate regions, as well as areas affect-
ed by poverty with poor sanitary and hygiene conditions 
and waste disposal facilities. Parasitic infections are also 
prevalent among emigrants and asylum seekers in devel-
oped countries (8). Higher rates of these infections have 
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been reported in people with compromised immunity 
and malnutrition (9). These soil-transmitted nematodes 
are a major health concern worldwide. Infected patients 
develop nutrition and intestinal problems, as well as other 
complications contributing to high rates of hospital ad-
missions and cases of surgery as a result of Ascaris lumbri-
coides, annually (10-14). 
According to the World Health Organization (WHO) sur-
vey, more than 60 000 people die of Ascariasis complica-
tions per year (7,15). In addition, annual hospital costs 
to treat re-infected patients are high because infections 
can remain untreated. This impaired chain could con-
tinue over a long period (15-17). Ascariasis has been one 
of the most common helminths infections in Iran (18). 
Various factors could have an effect on prevalence of the 
disease, such as use of human biofertilizer, unhygienic hu-
man waste disposal, suitable environmental conditions 
(moisture, temperature, and shade and clay soil), human 
exposure to environmental contamination from sources, 
such as water, vegetables or soil. The trichuriasis mode of 
transmission is similar to ascariasis and parasite infections 
are more prevalent in rainy and tropical regions and resis-
tance of parasite eggs against cold is higher than that in 
Ascaris (5,18). 
Reports show higher prevalence of geohelminths infec-
tion in rural areas compared to urban. Studies in Hamed-
an province (Iran) up to the year 1997, indicate a high rate 
of ascariasis prevalence. In some rural areas of Hamedan 
province, this infection has reached a rate of more than 
70% (19). The rate of ascariasis in the Caspian Sea coastal 
area was reported 14%-60% (18,20). Rokni (18) in a re-
view of the related literature showed prevalence of asca-
riasis 0.01%-0.03% in Iran (18). In past decades, the high-
est rate of trichuriasis was reported 78.3% in coastal areas 
of the Caspian Sea (20). However, in the Iranian cities 
of Rasht and Anzali, rates were reported 1.5% and 3.1%, 
respectively (21). Ashrafi (21) showed prevalence of this 
worm in rural areas of Anzali, northern Iran 0.3%. 
Studying the geographic distribution of parasite infection 
based on area, year and prevalence of infection provides 
useful knowledge on the status of diseases in a particular 
environment, and provides indications for status among 
individuals, families and public hygiene. Furthermore, 
there is the possibility of contaminated soil and vegetables 
caused by the use of wastewater, feces and well water in 
irrigated food production, humans are exposed to con-
tamination by a lack politeness around fields. Mazandran 
province in Iran has climatic conditions that support the 
transmission of parasites (21). Conditions such as heavy 
rainfall and high humidity provide suitable conditions 
for parasites (22). Thus, ascariasis and trichuriasis are 
the most common intestinal geohelminths diseases with 
clinical and public health significance. Mazandran prov-
ince is a tourist destination. Therefore, study of ascariasis 
and trichuriasis distribution as the main soil-transmitted 
intestinal parasites in different regions of this province 
has been considered as a main health concern in recent 
decades. Hence, present study was done to determine 
prevalence, status and geographic distribution patterns of 
ascariasis and trichuriasis using the Aregis 9.2 Software, in 
Mazandaran province, northern Iran in 1991-2014. 
 
Methods
In this review study, a description and analysis of the 
geographical distribution of Ascaris and Trichuris preva-
lence were made. The study was based on a township in 
Mazandran province, northern Iran covering a 23-year 
period (Figure 1). Data were collected from 1991 to 2014 
through electronic databases, such as PubMed, Google 
Scholar, Science Direct, Scopus, Web of Science, Magiran, 
Irandoc and Iran Medex, Scientific Information Database 
(SID), Global Health, and LILACS. Abstracts from scien-
tific congresses and dissertations were also included in the 
study. The data were summarized and classified. Using the 
software Arc GIS 9.2, a map was designed to show geo-
graphical distributions of disease prevalence (23-25).
Table arrangement 
Two tables were prepared showing classification of data 
collected from the relevant literatures. The tables present 
data according places of distribution, year of the report, 
percentage of infection, title of papers, and authors. Col-
lected information were reported from various studies re-
lated to Mazandran province from 1991 to 2014.
Map preparation
Referring to the tables and the map of Mazandaran prov-
ince, Arc Gis 9.2 software was used to prepare a database. 
Maps showing data for the two helminths diseases were 
drawn from information based on means of prevalence 
and geographic distribution reported from different areas 
of the province (15 townships and 38 districts) over a 22-
year period.
Results
According to the study design, the prevalence, status and 
pattern of geographic distribution of ascariasis and trichu-
riasis parasitic diseases in humans were determined and 
described in Mazandaran province in the study period. 
This research contributes to databases for etiologic agen-
cy, distribution area and year of publication; percentages 
of infections were prepared and these shown in Tables 1 
and 2. Based on these tables, disease in Mazandaran prov-
ince was shown in terms of prevalence of infection and 
distribution area for each parasite, using the Arc Gis 9.2 
software. The highest rate of infection of ascariasis was 
16.3%, shown in the rural area of Tonecabon township 
in 1991-1992 and the lowest, was 0.12% observed in pa-
tients with gastroenteritis referring to health centers in the 
townships of Babol and Babolsar in 2005-2006 (Table 1).
Due to the prevalence of ascariasis and its means per year, 
a map of disease distribution was prepared, considering 
the township in Mazandaran province (Figure 2). Plotting 
distribution of ascariasis on a map was designed accord-
ing to the following 5 groups: 
First group: Ramsar (western region), Savadkooh (central 
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region) and Mayandorod (eastern region) with no reports 
of parasitic infection. 
Second group: Sari and Qaemshahr (central region); with 
mean prevalence of ascaraisis less than 1%. 
Third group: Galogah, Behshahr, and Nekah in the east 
and Babol in the central region of Mazandran province; 
townships with mean prevalence of ascariasis 1%-2% 
(26,27). 
Fourth group: Townships of Amol and Noor (central re-
gion of the province) with mean prevalence of 2%-4%.
Fifth group: The township of Tonekabon with mean prev-
alence of 4% in the western area of the province (Figure 2).
Results of this study indicate prevalence of trichuriasis 
22.5% in the rural areas of Tokenkabon in western of 
Mazandaran province in 1991-1992 and 0.06% in cattle 
breeders of the 9 townships in the province in 2002-2003 
(Table 2). Gholampour (28) reported prevalence of Trich-
uris trichiura in infection the mentally retarded elementa-
ry school students of Babol township 3.3% (Table 2). That 
figure does not agree with the rate of 0.5% in the same year 
recorded in the primary school students in the Bandpey 
area, eastern region of Babol (Table 2). Data as described 
by the map, indicate the mean of infection prevalence rate 
of Trichuris trichiura more than 5% in Amol and Toneka-
bon (western areas), 1%-2% in Babol and lower than 1% 
in the townships of Noor, Qaemshahr (central area), Sari, 
Nekah, Behshahr and Galogah (eastern area) in Mazanda-
ran province (Figure 3).
Discussion 
Ascariasis and trichuriasis are two important intestinal 
geohelminthic diseases with clinical and public health 
significance (1,5,7). In recent years, medical sciences re-
searchers, in order to extend knowledge on distribution 
of infectious diseases for planning and implementing ef-
fective treatment measures, have used geographic infor-
mation system (GIS) and the occurrence of disease in a 
particular past period to monitor the disease and health 
conditions. Some researchers, using GIS and plotting dis-
tribution of a disease on a map have investigated Fascio-
liasis in northern Iran and presented a map of the Visceral 
leishmaniasis disease, indicating the high risk regions in 
Ardabil province in 1999 (24,25). This review study was 
done to determine prevalence, status and pattern of geo-
graphical distribution of Ascaris and Trichuris in Mazan-
daran province, northern Iran in1991-2014.
The areas have suitable environmental conditions in 
terms of climate, humidity and water temperature to fa-
cilitate the transfer of parasite eggs and larvae to humans. 
However, a review of the relevant literatures highlighted 
a reduced rate of infection from intestinal helminths in 
Mazandaran province with a few exceptions, in particu-
lar cases of ascariasis and trichuriasis, as STH. Though, 
ascariasis had an apparent decline in incidence rate from 
16.3% to 0.1% from 1981 through 1999 (20,23,26-28), but 
the following years showed a decline of helminthic infec-
tion (24,29-31). The latest report on prevalence of gas-
troenteritis patients referring to the Babol health center 
indicated 0.12% in 2009-2010 (32). 
In Mazandaran province, limited studies have been done 
in different social groups; the obtained data indicated a 
partial decline in the rate of Ascaris prevalence in cities 
after 2000. Trichuris occurrence showed a significant re-
duction in 2005 compared to 2001 (from 22.5% to 0.3% in 
Tonekabon and to 0.9% in Behshahr and Noor (22,28,30). 
Prevalence rates of 6.6% and 3.3% were reported in Amol 
and special students in Babol, respectively (27,28,32). 
However, in the same year, a prevalence rate of 0.5% was 
reported in elementary school students in the east Band-
pay region of Babol and there was a similar rate in the fol-
lowing year (27). The latest infection rate in Qaemshahr 
was reported 0.8% in 2004 (31). The maps showed higher 
rates of helminthic infection in Tonekabon, Amol and 
Babol. One limited study on mentally retarded elemen-
tary school students showed trichuriasis 3.3% (28), but no 
study has been done to date on infection rates of Ascaris 
and Trichuris in different age groups, particularly among 
children in contact with soil.
In the current study, infection distribution maps of Asca-
ris and Trichuris have shown prevalence of 2 parasitic dis-
eases reported sporadically in the rural population in dif-
ferent years and areas. However, an epidemiologic study 
using the system of geographical informatics needs to be 
done in order to evaluate the conditions of diseases and 
Figure 1. The Mazandran province map based on the townships 
and their location.
Figure 2. The geographical distribution of the mean prevalence rate 
of Ascariasis in the  Mazandran province, from 1991 to 2013. 
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distribution patterns in Mazandaran province (northern 
Iran). However, a study that to cover both urban and rural 
distribution status of Ascaris and Trichuris is needed, par-
ticularly in high risk areas. Ascaris and Trichuris are STH, 
so incidence increases with increased consumption of raw 
materials from the soil, such as root of vegetables. With 
the current increasing trend of organic fertilizer applica-
tion, parasites should be identified in soil and drinking 
water, rather than among people with direct and indirect 
contact with water and/or soil. The severity of geohel-
minths disease particular attention because of its wide-
spread geographic distribution (33); deleterious effects 
on nutrition and immune disorder (34,35). Therefore, au-
thorities should be more attentive to the field of education 
and the control of food-borne helminthes and protozoan 
parasitic diseases in various parts of Iran (30,36).
The map in this study showed higher mean rate of Ascaris 
infection in Tonekabon (western Mazandaran), Amol and 
Noor (central area), Nekah and Behshahr (eastern area). 
A comparative study on distribution of rate of ascariasis 
and trichuriasis were conducted more in Amol (central 
area) and Tonekabon (western area) showed distribution 
of these 2 parasites in flat and forest areas of Mazanda-
ran from 1991 to 2014. Although conditions of general 
hygiene have significantly improved in recent years par-
ticularly in relation to food stuff and the quality of drink-
ing water, has also improved in the provincial townships. 
Townships of Ramsar, Chalos, Savadkoh, Joybar, Mah-
mood Abad, Babolsar and Galogah were not included in 
this investigation (Figures 1 and 2) (37-39). Thus, it is rec-
ommended for future studies in order to obtain correct 
patterns of disease distribution.
Conclusion
Data presented in this study provide useful information 
for health care workers, especially physicians and clini-
cians, researchers, health centers and health administra-
tors. Results of this study demonstrate prevalence and 
geographical distribution of Ascaris and Trichuris and 
their relation to public health in northern Iran. This study 
emphasizes the need to establish rates of incidence, preva-
lence, disease burden and distribution of helminthes and 
protozoan infection in many parts of the Iran as well as in 
the wider Middle Eastern region, so that, regional, nation-
al and global estimates can be made. Therefore, it is neces-
sary to control and to prevent the most common parasitic 
infections, particularly in the townships in the rural areas 
of the province with higher rates of prevalence. Hence, 
public education is necessary for families, and health care 
systems.
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